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OcymecTBJieH cpaBHHTejibHbiM aHajiM3 CTpyKTypbi KOMnoHeHTHbix cooOmecTB napa3H- 
tob rojibHHa H3 OKOJiorHHecKH 6jiaronojiyMHbix h b pa3HOM Mepe 3arpn3HeHHbix bohocmob. 
noKa3aHO, hto Ha ycHjieHne 3arpH3HeHHH BonoeMa GbiTOBbiMH CToxaMH, CMbiBaMH yao6pe- 
hhh c OKpecTHbix nojieii h aaHHbix ynacTKOB coo6mecTBO napa3HTOB rojibHHa OTBenaeT 
CMeHOH BHaa-aoMHHaHTa, H3MeHeHHeM BejiHHHHbi cyMMbi ouih6ok ypaBHeHHH perpeccHH, 
xapaKTepH3yiomHX pa36poc 3HaneHHH OwoMacc (})opMHpyiomHx coo6mecTBO bhuob, CBoen 
«rpa(J)HHecKOH» CTpyKTypbi. 

#OKa3aHO, hto BbicoKHe KOHueHTpauuM OnoreHOB aeiiCTByioT pa3pyuiaiome Ha npn- 
po^Hbie cHdeMbi h b to xce BpeMH HHMUMMpyioT npoueccbi caMoopraHH3auHH, Benymne k 
H 3MeHeHHK> CTpyKTypbi cooOmecTBa. C npeKpameHneM nocTynjieHHH b bohocm naxce nacra 
6HoreHOB h HeKOTopbiM BoccTaHOBJieHMeM KanecTBa cpenbi cooGmecTBO BOCCTaHaBjiHBaeT 
cbok) CTpyKTypy. 


Uoil B03/teHCTBHeM KOMnJieKCa 6HOTHHeCKHX M a6MOTMHeCKMX (J)aKTOpOB 
npouecc H3MeHeHHH b npnpoziHbix coo6mecTBax xcmbothmx b nocjienHwe rozibi 
yCKOpHJICH. ripHHHHbl 3TOTO, K KOTOpbIM OTHOCMTCfl H BJIMHHMe HeJIOBCHeCKOM 
/teHTejibHOCTH Ha npnpoziHbie npoueccbi, TpeOyioT rjiy6oKoro M3yHeHMa m cwcre- 
MaTH3auMM (JIhtbmhob, 2004). Taxue uccjieziOBaHMfl npoBeneHbi Ha npMMepe co- 
oOmecTB MaKpo- m MHKpo6eHTOca (EaxaHOB, 2004; EypKOBCKHM m up., 2004), 
reTepoTpo(J)Hbix xcryTHKOHOcueB (Ma3ew m zip., 2005) h upyrax rpynn opraHH3MOB. 

CorjiacHO Ghothhcckom KOHuenuMH kohtpojih cpezibi, 3KOJioniHecKoe cocto- 
HHne hojdkho oueHHBaTbCH He no ypoBHHM a6noTHHecKMx (JiaKTopoB, a no kom- 
njieKcy OwoTHHecKHx noKa3aTejieM (JIcbhh, 1994), BKJHOHan coctohhhc coo6- 
mecTB napa3HTHHecKHx opraHH3MOB (Bsp, 1997), KaK cocTaBHOM nac™ CTpyKTy¬ 
pbi JIIo6bIX 3KOCHCTCM. 

Ohhh M3 nozixoziOB k oueHKe KanecTBa coctoht b onpenejieHnn 6 jih30cth pe- 
ajibHoro coo6mecTBa k cooOmecTBy penpe3eHTaTHBHOMy jjj .in skochctcm naHHo- 
ro Tnna (SmoleAski, 2001). B KanecTBe Taxoro coo6mecTBa Hcnojib30BajiH xa- 
paKTepwcTHKH KOMnoHeHTHbix coo6mecTB napa3HTOB (KOMnoHeHTHoe coo6me- 
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ctbo — rpynna nun on napa3HTOB, HaceaniomaH nonyanijHio xo3HHHa) roaiama 
H3 3KOJiornHecKH 6aaronoayHHbix BoaoeMOB OacceftHOB pex Ileaopa, Me3eHb, 
CeBepHaa ^BHHa h KaMa. 

OaHaxo ncnojib30BaHHc HHaexcoB bhuoboto pa3Hoo6pa3na cooGmecTB hxtho- 
napa3HTOB pjisi ouch km coctohhhh niapo6HOneH030R BecbMa npo6jicMaiH i nio, 
nocKOjibKy Be.i mhhh a hx 3Ha i ieiiHii 3aBncm He TOJibKo ot CTeneHH 3arp>i3iieiiHH 
BoaoeMa, ho h ot ero reorpac|)HHecxoro noaoxceHHH, ce30Ha roaa, ([hi 3nonoi n- 
necxoro coctohhhh opraHH3Ma xo3HHHa, ero B03pacTa h apyrnx <J>axTopoB (Ily- 
raaeB, 1999, 2000, 2002; HopoBCxnx, 2002a; Xoxob, 2003; ,0,opoBcxHx, roaHxo- 
Ba, 2004; ^3,opobckhx, CTenaHOB, 2004; flopoBCXHx h ap., 2005a; PycHHex, 
2005). B to xce BpeMH noxa3aHo (flopoBCKHx, 2002a; Hopobcxhx, CTenaHOB, 
2004), hto KOMnoHeHTHbie coo6mecTBa napa3HTOB pa3Hbix nnaon npecHOBoa- 
hhx pbi6 o6pa30BaHbi no e/nmoMV npuniiMny, a hmchho nyTeM coraacoBaHHH 
OTHOUieHHH 6HOMaCC C^OpMHpyKIIJUIX HX BHflOB. Ha BOBUCMCTBHC 3 a rp h 3 h h io in h x 
BemecTB coo6mecTBo peanipycT nepecTponxoH cBoeii crpyxTypbi, yMCHbinaa co- 
niacoBaHHOCTb oTHomeHHH 6noMacc nnaon (ZlopoBCKHx, 2002a). rioao6HbiM *e 
o6pa30M oho oTKjiHKaeTca h Ha n anomie hhchchhocth CBoero xo3HHHa (HopoB- 
ckhx, CTenaHOB, 2004). J\jin nonyneHHH aocTOBepHOH xapTHHbi coctohhhh rna- 
po6HoneH03a nan nonyannH m xo3h hhh c6op Marepnana pexo.MeiinoBaiio npoBO- 
aHTb b nepnoa c(])opMiiponaiiHoro coctohhhh coo6mecTBa. Taxoe coo6mecTBo 
xapaxTepH3yeTCH MaxcHMaabHbiM BHaoBbiM pa3Hoo6pa3HeM. Bnabi b HeM npea- 
craBHeHbi 3pejibiMH oco6hmh h hhhhhohh ni mh ctbhhhmh napa3HTOB, iicnojibBy- 
ioihhx pbi6y xax npoMexcyroHHoro X03HHHa. Oho OTHHHaeTCH HannaneM b 
CT pyxType, BbiaeaeHHOH no cooTHomeHHK) ycaoBHbix 6HOMacc cocTaBJiHioiunx 
ero bhh,ob, 3 rpynn napa3HTOB. BeaHHHHa cyMMbi ouih6ox ypaBHeHHH perpec- 
chh, onncbiBaiomHX pacnoHOxeHHe Tonex 6HOMacc sthx bhhob, MeHee 0.250 
Wopobcxhx, rojiHKOBa, 2004). C yBepeHHOCTbio oneHHBaTb cocTOHHHe cpeaw 
hjih nonyjiHPHH xo3HHHa moxcho TOJibxo no coo6mecTBaM napa3HTOB B3pocjibix 
pbi6 npHMepHO ohhoto B03pacTa, pa3Mepa, <J)H3HonorHHecxoro coctohhhh, ot- 
JlOBJieHHblX «B OHHH npHCeCT» (flopOBCXHX, 20026). 

He Jib pa6oTbi — HccjieflOBaTb peaxnnio CTpyxiypbi xoMnoHeHTHbix coo6- 
mecTB napa3HTOB rojibima Ha 3arpa3HeHHe noaoe.wa 6biTOBbiMH ctox3mh h cmm- 
b3mh c cea bcKOX 03MMciBc1111bix noaen. 

Bee BHHbi napa3HTOB noaennan Ha (Lincoln et al., 1982; Kennedy, 1995): ajiao- 
reHHbie — Hcnoab3yioLUHe pbi6 b xanecTBe npoMexyroHHbix xo3HeB h aocTHraio- 
uuie noaoBOH 3peaocTH b apyrnx no3Bonoanbix xchbothhx (o6mhho b nranax 
hhh MaexonHTaiomHx) h aBToreHHbie — aocTHraiomHe noaoBOH 3peaocTH b pbi- 
6ax: cnennaancTbi — BcrpenaiomHecfl y pbi6 oaHoro Bnaa, poaa hhh ceMencTBa 
h reHepaancTbi — npnypoieHHbie x HecxoabXHM poaaM hhh ceMeHCTBaM pbi6. 


MATEPHAJI H METOaHKA 

Marepnan co6paH MeToaoM noaHoro napa3HToaorHnecxoro bcxphthh. 06- 
pa6oTxa noayacHHbix aaHHbix npoBeaeHa no cxeMe, iiphhhtom aaa onucai ihh 
xoMnoHeHTHbix coo6mecTB napa3HTOB pbi6 (riyraneB, 1999, 2000, 2002; HopoB- 
cxhx, 2002a, 2005). 

C6op MaTepnaaa ocymecTBaeH b 1997—2004 rr. b Mae—HioHe. B 3th Mecanbi 
OTMeaaeTCH MaxcHMaabHoe BnaoBoe pa3HOo6pa3He HXTnonapa3HTocJ)ayHbi (flo- 
Pobcxhx, 1988), h xoMnoHeHTHbie coo6mecTBa napa3HTOB roabHHa naxoa>nc>i b 
C<J)OpMHpOB3HHOM COCTOHHHH (HopOBCXHX, ToaHXOBa, 2004). 06beM Bbl6opOX, 
MecTa h aaTbi hx c6opa yxa3aHbi b cooTBeTCTByiomHx Ta6anuax. 


2 riapa3HTOJiorHfl, Ne 4, 2008 r. 
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Pbi6a OTJioBjieHa H3 p*ma 3KOJiorH4ecKH 6jiaronojiy4Hbix BOjtoeMOB ne40- 
po-Hjibi4CKoro (p. rienopa) h Bhchmckofo (p. KaMeHKa) rocyztapcTBeHHbix 
npnpo^Hbix 3anoBe/i,HHKOB h Komh pecny6jiHKaHCKHx 3aKa3HHKOB (BepxoBbH 
p. Bbmer^bi, peK Hhxchhh Y4eKiua h Yji4eKiua — npHTOKH p. JIy3bi, BnajtaiomeM 
b BepxoBbH p. CeBepHOM XI,BMHbi), a Taioxe H3 peK HoBbio h KbiJiTbiMbio — npn- 
tokob cpejtHero TeneHHH p. Bbi4er,zxbi. 

Pycjia £Byx nocjiejtHHx peK 3axjiaMJieHbi 6biTOBbiM h CTpoHTejibHbiM MycopoM. 
Hx bo^h xapaKTepH3yiOTC5i hh3koh KHCJiOTHOCTbio, BbicoKOM UBeTHOCTbio, no- 
BbiuieHHbiM cojtepxcaHHeM opraHH4ecKHX BemecTB h xcejie3a, HH3Koro — (Jrropa. 

ZljiHHa p. Ho4bio 60 km, p. KbiJiTbiMbio — 36; uiHpHHa pycjia — 3—10 m; 
cpe^HHH rjiy6HHa 0.8—1.0 m, Ha njiecax jxo3 m, Ha nepeKaTax jxo 0.15. 

Ecjth p. KbiJiTbiMbio HcnbiTbiBaeT cpaBHHTejibHO He6ojibiuyio aHTponoreHHyio 
Harpy3Ky, to p. HoBbio — 3arpa3HeHHbiH bojxocm. B ee bojxq noBbiuieHO cojtep- 
xcaHne xcejie3a (jxo 4.0 mt/ji), NH 4 , NO 3 , NO 2 h opraHHKH (XF1K jxo 32.5 Mr O 2 /J 1 ; 
OKHCJiaeMOCTb jto 13.4 Mr O 2 /J 1 ), 3nH30HH4ecKH — Pb h Zn, (J)eHOJiOB, Hetjrre- 
npojiyKTOB. U,BeTHOCTb BOAbi b peKe jtocraraeT 57—80 rpajt. CojtepxcaHne NH 4 b 
Bone p. HoBbio, oco6eHHO b Mae—HioHe, noBbimaeTca jx o 1.9—2.7 Mr/ji (Jlannu- 
Kan, 2002), 3acf)HKCHpoBaHbi MHKpoopraHH3Mbi Tnc|)onapaTH(j)03HOM rpynribi w 
KHiueHHaH najioHKa (Mojio/tKHHa, 2002). TaKHM o6pa30M, bojxb p. HoBbio MOxceT 
6biTb oxapaKTepH30BaHa KaK rpH3Han h oneHb rp43Ha*i (fyceBa h jx p., 1999). 


PE 3 yjIbTATbI H OBCy>K/^EHME 


Ha npHMepe ccf)opMHpoBaHHbix KOMnoHeHTHbix coo6mecTB napa3HTOB rojib- 
HHa, xapnyca, Kapacn, myKH h necKapa H3 3KOJiorH4ecKH 6jiaronojiy4Hbix bojxo- 
eMOB hjih hx ynacTKOB, othochluhxch k 6accenHaM peK CeBepHan JXbuhb, Me- 





\ 



Phc. 1. BapHauHOHHbie KpHBbie ycjioBHbix buoMacc napa3HTOB rojibHHa H3 peK ceBepo-BocroKa eB- 

poneMCKOH nacTH Pocchh. 

a — BepxHee TeneHHe p. Bbinennbi (pbi6a oTJioBJieHHaa 26.06.2004); 6 — p. Hhxchhh 4eKina (20.06.2003); e — 
p. yjiHeKiiia (15.06.2003); ^ — p. KaMeHKa (27.06.2000); d — ycTbe p. TapeBKH (18.06.2004); e — p. rienopa y 
noc. flKiiia (6.06.2003). no och aGcuncc — ynopfuioHeHHbiH paa 3HaHeHHH ycjioBHbix OnoMacc bhaob, o6pa3yio- 
luhx KOMnoHeHTHoe cooOmecTBo; no och opaHHaT — nopanKOBbie HOMepa nocjieaoBaiejibHbix (no 3HaHeHHHM 
ycjioBHbix GHOMacc) hjichob paaa. LLlKa^a jiorapH(J)MHHecKafl. npHMbie, napa;uie;ibHbie och aGcuncc — TeopeTHHe- 

CKH paCCHHTaHHbie KpHTHHeCKHe ypOBHH. 

Fig. 1. Variational curves of relative biomasses of parasites in the minnow from the rivers of the 

north-eastern european part of Russia. 


282 



3eHb, IleHopa m bo^ocmob o-Ba KojiryeB, noKa3aHO (,H,opobckhx, 2002a, b, 2005; 
^JopoBCKHx h jx p., 2005a, 6), hto b amnorwHecKH OjiaronojiyHHbix BoaoeMax y 
KOMnoHeHTHbix cooSmecTB HXTHonapa3HTOB MoryT pa3ji hh aTbcn aoMHHHpyio- 
mwe bujxu h rpynnbi bmaob, KaK h 3HaneHHH HHaeiccoB hx onHCbiBaiomHx. Oa- 
HaKO ohh Bceraa coctoht H3 3 rpynn bh^ob, h cyMMa oluh6ok ypaBHeHHH per- 
peccHH, onHCbiBaiomMx pa36poc 3HaneHHH 6noMacc bh£ob, (J)opMHpyiomHx co- 
oOmecTBo, hgj npeBbiuiaeT 0.250. CKa3aHHoe xopouio 3aMeTHO Ha npHMepe 
cooOmecTB napa3HTOB rojibHHa H3 BoaoeMOB 6acceHHOB peK KaMa, CeBepHan 
^BHHa, JIy3a h Tlenopa (pnc. 1; Ta6ji. 1). TojibKo b o£hom cjiynae, a hmchho y 


Ta6jiHua 1 

XapaKTepucTMKa c(j>opMHpoBaHHbix KOMnoHeHTHbix coo6mecTB napa3HTOB rojibHHa 
Tattle 1. Characteristics of the formed component parasite communities in the minnow 



P. Bbinerjia 

BacceHH p. JIy3bi 

rioKa3aTejiH 

(BepxHee TeneHHe) 
26.06.2004 

P. Hhjkhhh 4eiaiia 
20.06.2003 

P. yjmeKUia 
15.06.2003 

MccjieaoBaHo pw6 

15 

15 

15 

06mee hhcjio bhziob napa3HTOB 

16 

14 

15 

06mee hhcjio oco6en napa3HTOB 

2442 

1817 

2382 

06mee 3HaneHne ycjioBHOH 6noMaccbi 

439.8 

401.6 

454.4 

Kojihhcctbo aBToreHHbtx bhziob 

15 

13 

14 

KojiHMecTBo ajuioreHHbix bhziob 

1 

1 

1 

ZIojih oco6en aBToreHHbix bhziob 

0.315 

0.915 

0.681 

ilojiH ycjioBHOH 6noMaccbi aBToreHHbix bhziob 

0.417 

0.941 

0.743 

ilojia ocoGeit ajuioreHHbix bhziob 

0.685, 

0.085 

0.319 

/Iojih yc^oBHOH 6noMaccbi ajuioreHHbix bh- 

0.583 

0.059 

0.257 

ziob 




KojIHHeCTBO BHJIOB-CneUMaJIHCTOB 

10 

9 

9 

/fojia oco6eii BHjioB-cneuHajiHCTOB 

0.952 

0.345 

0.876 

/Iojih ycjioBHOH 6noMaccbi BHzioB-cneijHa- 

0.901 

0.299 

0.869 

JIHCTOB 




KojIHHeCTBO bhziob- reHepajmcTOB 

6.000 

5 

6 

/fojifl oco6eii BHZioB-reHepajiHCTOB 

0.048 

0.655 

0.124 

/Iojih ycjioBHOH 6noMaccbi BHZioB-reHepa- 

0.099 

0.701 

0.131 

JIHCTOB 




/foMHHaHTHbiH bhzi no HHCJiy oco6eii 

Diplostomum 

Myxobolus 

Gyrodactylus 


phoxini 

musculi 

aphyae 

/fOMHHaHTHblii BHZI no 3HaneHHK) yCJIOBHOH 

To jfce 

To we 

To otce 

6noMaccbi 




XapaKTepHCTHKa zioMHHaHTHoro bhzib 

aji/c 

aB/r 

aB/c 

MnzieKC Beprepa-IlapKepa no HHCJiy oco6en 

0.685 

0.613 

0.446 

MHZieKC Beprepa-IlapKepa no 3HaHeHHio 

0:583 

0.671 

0.507 

yCJIOBHOH 6HOMaCCbI 




BbipaBHeHHOCTb bhziob no HHCJiy oco6en 

0.395 

0.482 

0.547 

BblpaBHeHHOCTb BHZIOB no 3HaHeHHIO yCJIOB^- 
HOH 6HOMaGCbl 

0.481 

0.425 

0.530 

MHZieKC IlleHHOHa no HHCJiy oco6en 

1.095 

1.273 

1.472 

Mhzickc IlleHHOHa no 3HaneHHio ycjioBHOH 

1.334 

1.120 

1.436 

6noMaccbi 




CyMMa ouih6ok ypaBHeHHH perpeccnn 

0.297 

0.239 

0.235 
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Ta6jiHua 1 ( npodofiotcemie ) 



P. KaMeHKa 
(6acceHH p. KaMbi) 
27.06.2000 

P. rienopa 

rioKa3aTejiH 

PaftoH noc. flKina 
06.06.2003 

PaftoH ycTbH 
p. IapeBKH 
18.06.2004 

MccjiejioBaHo pti6 

15 

15 

15 

06mee hhcjio bhjiob napa3HTOB 

16 

15 

15 

06mee hhcjio oco6eH napa3HTOB 

1196 

948 

4463 

06mee 3HaneHHe ycjiobhoh 6HOMaccbi 

228.1 

210.4 

737.9 

K0JIH4eCTB0 aBTOreHHbIX BH£OB 

15 

12 

14 

KoJIHHeCTBO ajIJIOreHHbIX BH£OB 

1 

3 

1 

/],OJIfl 0 C 06 eH aBTOreHHbIX BH£OB 

0.730 

0.147 

0.184 

/Iojih ycjiobhoh 6HOMaccbi aBToreHHbix bh- 

0.783 

0.152 

0.242 

no b 




ZIojih oco6eH ajuioreHHbix bhuob 

0.270 

0.853 

0.816 

ZIojih ycjiobhoh 6HOMaccbi ajuioreHHbix bh- 

0.217 

0.848 

0.758 

JlOB 




KoJIHHeCTBO BHaOB-CneHHaJIHCTOB 

10 

7 

10 

Zlojifl oco6eH BHaoB-cneHHajiHCTOB 

0.728 

0.414 

0.977 

/Iojih ycjiobhoh 6HOMaccbi BHaoB-cneiiHa- 

0.737 

0.310 

0.962 

JIHCTOB 




KOJIHHeCTBO BHUOB-reHepajIHCTOB 

6 

8 

5 

,ZI,ojih oco6eH BHaoB-reHepajiHCTOB 

0.272 

0.586 

0.023 

#ojm ycjiobhoh 6HOMaccbi BHaoB-reHepa- 

0.263 

0.690 

0.038 

JIHCTOB 




^OMHHaHTHblH BH£ no HHCJiy oco6eH 

Oyrodactylus 

Rhipidocotyle 

Diplostomum 


aphyae 

campanula 

phoxini 

^OMHHaHTHblH BHfl no 3HaHCHHIO yCJIOBHOH 

To Dice 

To otce 

To otce 

6HOMaccbi 




XapaKTepHCTHKa jioMHHaHTHoro BHaa 

aB/c 

r/aji 

aji/c 

MnaeKc Beprepa-IIapKepa no hhcjiy oco6eH 

0.411 

0.524 

0.816 

MnaeKC Beprepa-napKepa no 3HaneHHio 

0.468 

0.562 

0.758 

YCJIOBHOH 6HOMaCCbI 




BbipaBHeHHOCTb bh£Ob no HHCJiy oco6eH 

0.547 

0.482 

0.264 

BbipaBHeHHOCTb bh/iob no 3HaneHHio ycjioB- 

0.575 

0.530 

0.325 

HOH 6HOMaCCbI 




MnaeKc IIIeHHOHa no hhcjiy oco6eH 

1.518 

1.306 

0.716 

MHaeicc IIIeHHOHa no 3HaneHHio ycjiobhoh 

1.631 

1.436 

0.880 

6HOMaccbi 




CyMMa oiiih6ok ypaBHeHHH perpeccHH 

0.185 

0.217 

0.159 


npHMenaHHe. 3necb h b Ta6ji. 2, 3: aB — aBToreHHbie BHflbi, c — BHabi-cneimajiHCTbi, r — BHUbi-reHepa- 
JIHCTbl. 


coo6mecTBa napa3HTOB rojibflHa H3 BepxHero TeneHH h p. Bbinerzibi, cyMMa ouih- 
6ok ypaBHeHHH perpeccHH Bbirne KpHTHHecKoro 3HaneHHH. 3to o6T>HCHHeTCH 
TeM, hto b 2004 r. Obijih TeruibiMH Man h HiOHb, h cooOmecTBO napa3HTOB paHb- 
rne BCTynHJio b (J)a3y pa3pymeHHH, CBH3aHHyio c oTMHpaHHeM oco6eft npouuioft 
reHepauHH. riocjiezmee conpoBo:xmaeTCfl HapymeHHeM coothohichhh OnoMacc 
bhziob BHyrpH coo6mecTBa h cooTBeTCTBeHHO pocTOM cyMMbi ohih6ok ypaBHe- 
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Phc. 2. BapHauHOHHbie KpHBbie ycjioBHbix SnoMacc napa3HTOB rojibHHa H3 p. KbiJiTbiMbK). 

a — pbi6a oTJioBJieHa 09.06.1998 r.; 6 — 24.05.1999 r.; e — 30.06.1998 r.; z — 24.06.1999 r. 06o3HaneHHB Te ace, 

hto h Ha pHC. 1. 

Fig. 2. Variational curves of relative biomasses of parasites in the minnow from the Kyltym’yu River. 


hhh perpeccHH, onncbiBaiomHX pacnojioxceHHe tohck SnoMacc bhaob b ceTKe 
Koop^HHaT (pwc. 1). 

H3 o6mero CTpon BbmejineTCH coo6mecTBO napa3HTOB rojibHHa H3 ynacTica 
p. IleHopbi b panoHe ycTbH p. rapeBKH (Ta6ji. 1), HocnmeH nojiyropHbin xapaK- 
Tep. 3to coodmecTBo xapaicrepH3yeTCH OoJibineH bcjihhhhoh HHjteicca aomhhh- 
pOBaHHH, MeHbmeH — HH^eKCOB BbipaBHeHHOCTH BHflOB H IIIeHHOHa, HTO COOT- 
BeTCTByeT Hec6ajiaHCHpoBaHHbiM coo6mecTBaM napa3HTOB pbi6 H3 boaocmob, 
pacnojioxceHHbix Ha MOJioflbix b reojiorHHecicoM OTHomeHHH TeppHTOpHHX (flo- 
Pobckhx, 2002a). 

HTaK, npHBe^eHHbie npHMepbi cooOmecTB napa3HTOB rojibHHa H3 oicojiorHHe- 
ckh OjiaronojiynHbix bojxoqmob , othochiuhxch k pa3HbiM OacceHHaM, nojtTBepxc- 
jtaiOT cztejiaHHbie paHee HaSjnojteHHH. 

PI 3 p. KbiJiTbiMbio pbi6a OTJioBJieHa b nocnejmen jxqkbjxq Man, nepBOH h no- 
cjiezmeH jxqkbjxbx hiohh. 3to nepnoji, rojta, Korjta c TajibiMH h jtoxcjteBbiMH bojxb- 
mh b pexy nona/taiOT yjto6peHHH c cejibcicoxo3HHCTBeHHbix nojien h jtanHbix yna- 
ctkob, pacnojioxceHHbix no ee OeperaM. 

Bo Bcex cjiynanx «rpac|)HHecKaH» cTpyKTypa cooOmecTBa napa3HTOB rojibHHa 
H3 3toto Bo^oTOKa coctoht H3 3 rpynn bhjjob (phc. 2). Qzmaico cyMMbi oiiih6ok 
ypaBHeHHH perpeccHH, 3a HCKjnoneHHeM cjiynan 3a 24 Man 1999 r., Bbirne kphth- 
necKoro 3HaneHH h (Ta6ji. 2). 3to yKa3biBaeT Ha Hec6ajiaHCHpoBaHHOCTb OnoMacc 
bhjjob b cocTaBe cooOmecTBa. 

B KOHue Man—Hanajie hiohh b cooOmecTBe no nncjiy bhjjob, ocoOen h 6ho- 
Macce jiHztnpyioT aBToreHHbie bh^m h bh^m reHepajincTbi. Bh jx jtoMHHaHT — 
aBToreHHbin reHepajiHCT Apiosoma piscicolum, nmaiomnncH OaicrepHHMH h B3Be- 
UieHHblMH B BOJXQ OpraHHHCCKHMH HaCTHIfaMH (BaHHHa, 1976). B 3TO BpeMH co- 
oOntecTBo xapaicrepH3yeTCH HaHBbicuiHMH juih cooTBeTCTByiomero rojta 3Hane- 
hhhmh nncjia oco6en napa3HTOB h hx OnoMaccbi, MaKCHMajibHOH pa3HHueft b 
3HaHeHHHX HH/teiCCOB BHflOBOrO pa3H006pa3HH, paCCHHTaHHbIX no flaHHbIM o 
HHCJieHHOCTH H 6HOMaCCe napa3HTOB. 

B KOHue hiohh b cooSmecTBe no HHCJiy oco6en h OnoMacce jtOMHHHpyiOT aji- 
jioreHHbiH cneunajiHCT Diplostomum phoxini, ajuioreHHbie bham h bham cneuna- 
jiHCTbi. no KOJinnecTBy bujxob no-npexcHeMy npeo6jiajtaiOT aBToreHHbie bh^m. 
K 3TOMy BpeMeHH noHTH b 2 pa3a yMeHbinaeTCH hhcjio oco6en napa3HTOB h hx 
OnoMacca, ho bujxoboq pa3Hoo6pa3He cooOmecTBa ocTaeicn npexcHHM. 3Hane- 
HHH HHZteKCOB BHtfOBOrO pa3H006pa3HH, paCCHHTaHHbIX no AaHHbIM O 6HOMaCCe 
H HHCJieHHOCTH napa3HTOB, BblpaBHHBaiOTCH. 

B nocjiejtHeH jxqkbjxq hiohh 1999 r. cyMMa ouih6ok ypaBHeHHH perpeccHH 

B OTJIHHHe OT JtpyfHX nepHOflOB HCCJiejtOBaHHH HHXCe KpHTHHeCKOrO 3HaneHHH. 
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Ta6jiHua 2 

XapaKTepucTHKa KOMnoHeHTHoro cooSmecTBa napa3HTOB rojibHHa H3 p. KbijiTbiMbio 
Table 2. Characteristics of the component parasite community in the minnow from the Kyltym’yu River 


rioKa3aTejiH 


^aTbi 


09.06.1998 

30.06.1998 

24.05.1999 

24.06.1999 

Mccjie^OBaHO pbi6 

15 

15 

15 

15 

06mee hhcjio bhjiob napa3HTOB 

13 

13 

10 

9 

06mee hhcjio ocobeM napa3HTOB 

6461 

1434 

2203 

428 

06mee 3HaHeHHe ycjioBHOM SnoMaccbi 

457.98 

246.13 

172.57 

69.33 

KojiMHecTBO aBToreHHbix bhjiob 

11 

11 

8 

7 

KojinnecTBo ajuioreHHbix bhjiob 

2 

2 

2 

2 

/fojiH ocobeM aBToreHHbix bhjiob 

0.865 

0.084 

0.817 

0.166 

/fojiH ycjioBHOM SnoMaccbi aBToreH- 

0.679 

0.125 

0.580 

0.142 

HbIX BHJIOB 





/fojiH ocobeM ajuioreHHbix bhjiob 

0.135 

0.916 

0.183 

0.834 

/fojiH ycjioBHOM SnoMaccbi ajuioreH¬ 
Hbix BHJIOB 

0.321 

1 

0.875 

0.420 

0.858 

KojiMHecTBO BHJlOB-CneUHajlHCTOB 

4 

6 

4 

5 

/fojifl ocorien BHjioB-cneuHajiHCTOB 

0.130 

0.909 

0.179 

0.848 

/fOJIH ycjioBHOM bHOMaCCbl BHJIOB- 

0.284 

0.788 

01362 

0.821 

cneunajiHCTOB 





KojiMHecTBO BHJIOB-reHepajlMCTOB 

9 

7 

6 

4 

,ZJojih ocobeii BHjioB-reHepajiHCTOB 

0.870 

0.091 

0.821 

0.152 

/fojiH ycjioBHOM SnoMaccbi bhjiob- 

0.716 

0.212 

0.638 

0.179 

reHepajiHCTOB 





/foMHHaHTHbiM BHji no HHCJiy ocobeM 

Apiosoma 

Diplostomum 

Apiosoma 

Diplostomum 


piscicolum 

phoxini 

piscicolum 

phoxini 

ZfOMHHaHTHblM BHJI HO 3HaHeHHK) 

To otce 

To dtce 

To dice 

To dice 

yeJIOBHOM bHOMaCCbl 





XapaKTepHCTHKa jiOMHHaHTHoro BHjia 

r/aB 

c/aji 

r/aB 

c/aji 

no HHCJiy ocobeM 





Mhjickc Beprepa-IlapKepa no HHCJiy 

0.836 

0.881 

0.793 

0.794 

ocobeH 





Mhjickc Beprepa-IlapKepa no 3Hane- 

0.564 

0.788 

0.484 

0.753 

HHK) yCJlOBHOM SHOMaCCbl 





BbipaBHeHHOCTb BHJIOB no HHCJiy 

0.226 

0.209 

0.271 

0.380 

ocobeM 





BbipaBHeHHOCTb BHJIOB no 3HaHeHHK> 

0.478 

0.320 

0.519 

0.299 

yCJlOBHOM SHOMaCCbl 





Mhjickc LUeHHOHa no HHCJiy ocobeM 

0.579 

0.535 

0.674 

0.834 

Haaeicc LUeHHOHa no 3HaHeHHio 

1.227 

0.821 

1.290 

0.657 

yCJlOBHOM SHOMaCCbl 





CyMMa oluhSok ypaBHeHHM perpeccHH 

0.334 

0.408 

0.292 

0.115 


3to o6i>HCHHeTCH 6ojiee paHHHM BCJieztCTBue Tenjioro miohh 3Toro ro^a HacTyn- 
jieHHeM CTa^HM pa3pymeHHH napa3HTapHoro coo6mecTBa. Coo6mecTBO napa3H- 
TOB B 3TO BpeMfl XapaKTepM30BaJI0Cb HaHMeHbUIHM BH^OBblM pa3H006pa3HeM_, 
mhhh MajibH mm w 3Ha4eHHHMH uucjia oco6eu M 6HOMaCCbI napa3HTOB. 

Ha3BaHHbie h3mch€hhh b coo6mecTBe o6ycjioBJieHbi 2 npoueecaMH — otmh- 
paHHeM oco6ew napa3HTOB reHepauuH npouiJioro ro^a h CHioceHHeM kohucht- 
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Phc. 3. BapnauHOHHbie KpHBbie ycjiOBHbix 6HOMacc napa3HTOB ro;ibHHa H3 p. HoBbio. 

a — pbi6a ouioBJieHa 09.06.1998 r.; 6 — 20.06.1998 r.; e — 26.06.1999 r.; a — 16.06.2000 r.; d — 30.06.2000 r.; e - 
25.06.2001 r. 06o3HaneHHfl Te xe, hto m Ha phc. 1. 

Fig. 3. Variational curves of relative biomasses of parasites in the minnow from the Chov’yu River. 


pauHH opraHH^ecKHx BemecTB b BO^e. Ilocjie^Hee npwBejio k na£eHHio hhcjich- 
HOCTH HH(J)y30pHM H, KaK CJie^CTBHe, CMeHe BH2Xa-2XOMHHaHTa. 

Coo6mecTBO napa3HTOB rojibHHa H3 p. HoBbio b nioHe pa3Hbix jieT 0TjiH4aeT- 
ch 6ojibuiHM pa36pocoM 3Ha4eHHM onHCbiBaiomHx ero hhackcob, HenocTOHHCT- 
BOM «rpa(J)HHeCKOM» CTpyKTypbl, 3Ha4HTeJIbHbIMH KOJie6aHHHMH BejIHHHH CyMM 
ouih6ok ypaBHeHHM perpeccnn, xapaKTepH3yK>mnx pa36poc 3Ha4eHnn OnoMacc 
BH 2 XOB, bxoahluhx b coo6mecTBO. ,H,o 2001 r. b coo6mecTBe ^OMHHnpoBaji Apioso- 
ma piscicolum. rtocjie^HHM TOJibKO 20 hiohh 1998 r. ycTymui jm^epcTBO no 6ho- 
Macce Diplostomum phoxini. B cooOmecTBe no 4HCJiy bh^ob npeo6jia£ajin aBTO- 
reHHbie bham, no nncjiy oco6en n 6noMacce jnmnpoBajm aBToreHHbie BH^bi n 
BH^bi reHepajmcTbi. 3ia CHTyaunn MeHHJiacb TOJibKO b nocjie^Hen aeica^e hiohh 
1998 n 2001 rr. (Ta6ji. 3). B oto BpeMH coo6mecTBO HaxoAHjiocb b coctohhhh 
pa3pyuieHHH BCJie^CTBne HHTeHCHBHoro OTMupamiH oco6en napa3MTOB reHepa- 
awn npouuioro rojxa. B nocjie^Hnx aeKa^ax miohh 1999 n 2000 rr. otot npouecc 
meji 3aMeTHO Me,zuieHHee H3-3a hh3khx TeMnepaTyp b Mae n nepBon nojiOBHHe 
HIOHH 3THX JieT. 

MTaK, 20 niOHH 1998 r. n 25 hiohh 2001 r. cooSmecTBO napa3HTOB rojibHHa 
p. HoBbio coctohjio H3 2 rpynn bh^ob, b niOHe 2000 r. — H3 3, 9 hiohh 1998 r. n 
26 niOHfl 1999 r. — H3 4 rpynn (pnc. 3). 

B cooOmecTBax napa3HTOB, coctohijuhx H3 3 ruin 4 rpynn bh^ob, no 4ncjieH- 
hocth n OnoMacce jin^npoBaji Apiosoma piscicolum. B nocjie^HeM cjiynae HH(J)y- 
30pHH (J)opMHpoBajiH nepBbin ypoBeHb b cooOmecTBe. 3to CBH3aHO c nx orpoM- 
HOM 4HCJieHH0CTbK), BbI3BaHHOH 3arpH3HCHHCM BO^OTOKa CMbIBaMH C OKpeCTHbIX 
cejibCK0X03HHCTBeHHbix nojien, £a4Hbix ynacTKOB n BO,ziaMH, cnymeHHbiMH H3 
KOJuieKTopa. 
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Mthk, pa3HHua b cipyKType coo 6 mecTB napa3HT0B ro.ibHiia H3 peK Khji- 
TblMbK) H MoBbK) BbI3BaHa P33JIH4HHMH B ypOBHe 3arpH3HCHHH 3THX BOflOeMOB 
6HoreHHbiMn BemecTBaMH. 

3to xopoiuo 3aMeTHo Ha npHMepe coctohhhh coo 6 mecTB napa3HTOB rojibjma 
H 3 pex KbmTbiMbio h HoBbio 9 hiohh 1998 r. (pHC. 2, 3; radii. 2, 3). PaccTOHHHe 
Mexmy TOHKaMH c 6 opa MaTepnajia MeHee 30 km, t. e. noronHbie ycjioBHa, npn 
KOTOpbIX pa3BHB3JIHCb C 006 meCTBa, BnOJIHe COIIOCTaBHMbl, KaK h xapaKTepHCTH- 
KH BOflOTOKOB. B 06 OHX CJiyHaHX BCKpbITO nO 15 3K3. pbl 6 OflHOrO B03paCTa H 
pa3Mepa. B iso/urroKax aoMMiinpyiOT Hii(i)y3opnn oanoro isnaa, ho c pbi 6 H3 
p. KbiJiTbiMbio hx co 6 paHO 5404 3K3., a c roJibBHa H3 p. HoBbio — 22 744 3K3. 


Ta6jiHua 3 

XapaKTepncTHKa KOMnoHeHTHoro coobmecTBa napa3HTOB rojibHHa H3 p. HoBbio 
Table 3. Characteristics of the component parasite community in the minnow from the Chov’yu River 


noKa3aTe;m 

09.06.1998 

20.06.1998 

26.06.1999 

HccjieaoBaHo pbi6 

15 

15 

15 

06mee hhcjio bhjiob napa3HTOB 

15 

9 

10 

06mee hhcjio oco6en napa3HTOB 

23121 

268 

19139 

06mee 3HaneHHe ycjiOBHOM SnoMaccbi 

1179.34 

33.16 

968.48 

KojiHHecTBO aBToreHHbix bhjiob 

13 

7 

8 

KojiHnecTBO ajuioreHHbix bhjiob 

2 

2 

2 

/Iojih ocoben aBToreHHbix bhjiob 

0.988 

0.567 

0.977 

/Iojih ycjiOBHOM SnoMaccbi aBToreHHbix bh- 

0.954 

0.297 

0.926 

flOB 




/fojiH ocoSeh ajuioreHHbix bhjiob 

0.012 

0.433 

0.023 

/fojiH ycjiOBHOM 6HOMaccbi ajuioreHHbix bh- 

0.046 

0.703 

0.074 

JtOB 




KoJIHHeCTBO BHJIOB-CneitHaJIHCTOB 

6 

5 

4 

/fojiH ocoSefi BHaoB-cneiiHajiHCTOB 

0.012 

0.399 

0.022 

/Iojih ycJiOBHOH 6HOMaccbi BHaoB-cneitHa- 

0.039 

0.517 

0.067 

JIHCTOB 




KojiHnecTBO BHjioB-reHepajiHCTOB 

9 

4 

6 

/fojiH oco6eii BHaoB-reHepajiHCTOB 

0.988 

0.601 

0.978 

/fojiH ycJiOBHOH 6HOMaccbi BHjtOB-reHepa- 

0.961 

0.483 

0.933 

JIHCTOB 




/foMHHaHTHbiH BHji no HHCJiy oco6eH 

Apiosoma 

■piscicolum 

Apiosoma 

piscicolum 

Apiosoma 

piscicolum 

^OMHHaHTHblH BHJI nO 3HaHCHHK) yCJIOBHOH 
bHOMaccbi 

To Ofce 

Diplostomum 

phoxini 

To Jfce 

XapaKTepncTHKa aoMHHaHTHoro BHaa 

r/aB 

r/aB 

r/aB 

HHaeKC Eeprepa-napicepa no HHCJiy ocobeh 

0.984 

0.511 

0.976 

flHjieKc Eeprepa-napicepa no 3HaneHHio 

0.921 

0.444 

0.921 

yCJIOBHOH SHOMaCCbl 




BbipaBHeHHOCTb bhjiob no HHCJiy ocobeh 

0.039 

0.525 

0.053 

BbipaBHeHHocTb bhjiob no 3HaneHHio ycjiOB- 

0.151 

0.642 

0.125 

HOH SHOMaCCbl 




Hnneicc IlIeHHOHa no nncjiy ocobeii 

0.106 

1.153 

0.121 

Hnneicc IlIeHHOHa no 3HaneHHio ycJiOBHOH 

0.410 

1.411 

0.289 

SHOMaccbi 




CyMMa oiuhSok ypaBHeHHH perpeccHH 

0.197 

0.437 

0.097 
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Ta6jiHua 3 ( npodo/iotcenue) 


rioKa3aTejiH 

16,06,2000 

30,06,2000 

25,06,2001 

MccjieAOBaHO pbi6 

15 

15 

15 

06mee hhcjio bhjiob napa3HTOB 

13 

14 

5 

06mee hhcjio oco6en napa3HTOB 

3954 

2381 

491 

06mee 3HaneHHe ycjiOBHOH 6noMaccbi 

283.39 

200.08 

65.40 

KojiHHecTBo aBToreHHbix bhuob 

11 

12 

3 

KojiHHecTBo ajuioreHHbix bhuob 

2 

2 

2 

flojiH oco6en aBToreHHbix bhuob 

0.872 

0.831 

0.454 

flojia ycjiOBHOH 6HOMaccbi aBToreHHbix bh- 

0.703 

0.657 

0.185 

HOB 




flojiH oco6en ajuioreHHbix bhuob 

0.128 

0.169 

0.546 

flojiH ycjiOBHOH 6noMaccbi ajuioreHHbix bh- 

0.297 

0.343 

0.526 

H OB 




KojiHHecTBo BHAOB-CneunajIHCTOB 

6 

6 

2 

flojiH oco6en BHnoB-cneiinajiHCTOB 

0.153 

0.221 

0.464 

flojia ycjiOBHOH 6noMaccbi BHUOB-cneiiHa- 

0.353 

0.451 

0.539 

JIHCTOB 




KOJIHHeCTBO BHJIOB-reHepajIHCTOB 

7 

8 

3 

flojiH oco6en BHjiOB-reHepajiHCTOB 

0.847 

0.779 

0.536 

flojia ycjiOBHOH 6noMaccbi BnnoB-reHepa- 

0.647 

0.549 

0.461 

JIHCTOB 




floMHHaHTHbiH BHji no HHCJiy oco6en 

Apiosoma 

piscicolum 

Apiosoma 

piscicolum 

Diploslomum 

phoxini 

flOMHHaHTHblH BHJI no 3HaHCHHK) yCJIOBHOH 

To we 

To otce 

To otce 

6HOMaccbi 




XapaKTepHCTHKa noMHHaHTHoro BHna 

r/aB 

r/aB 

c/aji 

Mhuckc Beprepa-IlapKepa no HHCJiy oco6en 

0.831 

0.754 

0.456 

Mhuckc Beprepa-IlapKepa no 3HaneHHio 

0.554 

0.429 

0.526 

yCJIOBHOH 6HOMaCCbI 




BbipaBHeHHOCTb bhjiob no HHCJiy oco6en 

0.246 

0.315 

0.630 

BbipaBHeHHOCTb BHJIOB no 3HaneHHIO ycjiOB¬ 

0.505 

0.569 

0.688 

HOH 6HOMaccbi 




Mhuckc IlleHHOHa no HHCJiy oco6en 

0.632 

0.831 

1.014 

Mhuckc IlleHHOHa no 3HaneHHio ycjiOBHOH 

1.296 

1.504 

1.107 

6HOMaccbi 




CyMMa oiuh6ok ypaBHeHHH perpeccHH 

0.443 

0.348 

0.121 


3Ta pa3HHUa B HHCJie HH(|)y30pHH o6T>HCHHeTCH TeM, HTO B p. HOBbK) B KOHUe 
mum noMHMO opraHHKH c iipiiGpexubix jiyroB h npnycaaeoiibix ynacTKOB 6biJi 
npoH3Be,aeH c6poc boa H3 KOJUieKTopa, hto no3BOJiHJio npocTeniiiHM HapacTHTb 
HHCJieHHOCTb, TOTfla KaK HH(j)y30pHH H3 p. KbIJITblMbK) p33BHBaJIHCb TOJIbKO Ha 
opraHHKe, cmmtoh c OKpecTHbix nojien h aaHHbix ynacTKOB. 0Ta MeHbiiiaa hhc- 
JieHHOCTb HH(J>y30pHH Ha pbl6e H3 p. KbUITbIMblO He HapyiUH^a CTpyKTypbl coo6- 
mecTBa, coxpaHHB b Hen 3 rpynnbi bhaob, xoth oinnGica ypaBHeHHH perpeccHH 
Bbipocjia .no 0.406. B p. HoBbio CTpyKTypa napa3HTapHoro cooOmecTBa aec^opMH- 
poBaHa, hto npoHBHJiocb b yBejiHneHHH HHCJia rpynn bhaob ao 4 m oiuh6kh 
ypaBHeHHH perpeccnn ao 0.491. 3th pa3JiHHHa 2 cooSmecTB 0Tpa3HJincb b ao- 
CTOBepHOH pa3HHUe 3H3HCHHH HHHeKCOB IUeHHOHa, paCCHHT3HHbIX no HHCJiy 
oco6eH. 


3 riapa3HTOJiorHH, N° 4, 2008 r. 
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K Hanajiy 2000 r. cGpocbi b p. HoBbio bo a m KOJiJieKTopa npeKpaTHJincb h 
xoth BH£-£OMHHaHT ocTajiCH npextHHM, cTpyKTypa cooOmecTBa b otot roa co- 
xpaHHJia 3 rpynnbi BnaoB. B 2001 r. cmchhjich h Bwa-aoMHHaHT. 

TaKHM o6pa30M, Ha ycHJieHHe 3arpH3HeHHH BoaoeMa GbiTOBbiMH CTOKaMH, 
CMbiBaMH yaoGpeHHH c OKpecTHbix nojieH w aanHbix ynacTKOB coo6mecTBO napa- 
3HTOB rojibHHa OTBenaeT cmchoh BHaa-aoMHHaHTa, H3MeHeHHeM BejinHHHbi 
cyMMbi oihh6ok ypaBHeHHH perpeccuH, xapaKTepn3yiomHX pa36poc 3HaneHHH 
OwoMacc, 4)opMHpyiomHx cooSmecTBO BnaoB, cboch «rpa(J)HHecKOH» cTpyKTypbi. 

IlpHBe^eHHbie aaHHbie noKa3biBaiOT, hto Bbicoxwe KOHueHTpaunn OnoreHOB 
B03/ieHCTByioT pa3pymaiome Ha npupoaHbie cncTeMbi n b to xce BpeMH hhhuhh- 
pyiOT npoueccbi caMOopraHH3auHH, Beaymne k H3MeHeHHio CTpyKTypbi coo6me- 
CTBa. C npeKpameHHeM nociynjieHHH b BoaoeM aaxe Haora GnoreHOB h hckoto- 
pbiM BOccTaHOBJieHHeM KanecTBa cpeabi cooSmecTBO BOccTaHaBJiHBaeT cboio 
CTpyKTypy. 
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COMPONENT PARASITE COMMUNITIES IN THE MINNOW PHOXINUS 
PHOXINUS (L.) FROM ECOLOGICALLY SAFE AND POLLUTED RESERVOIRS 

G. N. Dorovskikh, V. G. Stepanov, E. A. Golikova, A. V. Vostrikova 
Key words : fish parasites, component community, Phoxinus phoxinus . 

SUMMARY 

A comparative analysis of the structure of component parasite communities in the min¬ 
now from ecologically safe or polluted to variable extent reservoirs was made. The analysis 
showed that the increase of the reservoir pollution by everyday drains, washings of fertili¬ 
zers from the fields around and the dacha sections causes the change of dominant parasite 
species in the minnow, alteration of the sum of errors in the regression equation characteri¬ 
zing the spread of values of biomasses of the species forming the parasite community, and 
change of the «graphic» structure of the community. 

It is proved, that the high concentration of biogens has a destructive effect on natural 
systems, and at the same time causes the process of self-organizing, leading to the alteration of 
the community structure. As soon as even a small part of biogens is stopped to come into the re¬ 
servoir, and the quality of environment is restored, the community restores its structure. 



